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PROFITABILITY OF FEEDIM: CULL W S  
Richard Shane and Wayne E l l ingson  
Department of Economics 
The seasonal  p r i c e  p a t t e r n  exh ib i t ed  i n  t h e  South Dakota c u l l  cow market i s  
one of low p r i c e s  i n  the  f a l l  when most c u l l i n g  i s  done w i t h  inc reas ing  p r i c e s  
w e l l  i n t o  t h e  fol lowing year .  This  p a t t e r n  suppor ts  t he  a s s e r t i o n  t h a t  c a t t l e  
producers may improve p r o f i t a b i l i t y  of t h e i r  ope ra t ions  by feeding  c u l l  cows f o r  
s e v e r a l  months r a t h e r  than s e l l i n g  immediately a t  c u l l i n g  time. A dynamic 
programming model was used t o  determine t h e  optimal s t r a t e g y  f o r  marketing c u l l  
cows i n  South Dakota. The model sys t ema t i ca l ly  eva lua ted  t h e  s e l l  now ve r sus  t h e  
hold and main ta in  o r  feed  f o r  ga in  s t r a t e g i e s  of t h e  producer. 
Resul t s  of t he  r e sea rch  suppor t  the  hypothesis  t h a t  c u l l  cows should be  
r e t a ined  and fed  under c e r t a i n  circumstances. I f  cow weight was l i g h t  and p r i c e  
was low a t  c u l l i n g  time, t h e  optimal s t r a t e g y  was t o  feed. I f  cow weight was 
heavy and p r i c e  was low, t h e  optimal s t r a t e g y  was t o  feed f o r  maintenance and 
t ake  advantage of expected p r i c e  increases .  The optimal dec i s ion  concerning 
l e n g t h  of time i n  the  f e e d l o t  was t o  feed from November ( c u l l i n g  time) through 
Apr i l  f o r  most price-weight combinations. However, p o t e n t i a l  added p r o f i t s  above 
s e l l i n g  i n  March were near  ze ro  and feeding beyond 120 t o  150 days was not  
p r a c t i c a l .  The optimal r a t e  of ga in  f o r  most dec i s ions  t o  feed was 1.65 l b  p e r  
day. 
(Key Words: Cow, Cull ,  P r i ce ,  Feed, Gain.) 
In t roduc t ion  
A l a r g e  number of beef cows a r e  c u l l e d  from South Dakota herds every year .  
Producers a r e  encouraged t o  pregnancy check cows a f t e r  ca lves  a r e  weaned and t o  
market open and low-producing cows. Many of t h e s e  cows have been graz ing  ranges 
t h a t  due t o  t y p i c a l  seasonal  v a r i a t i o n  have reduced quan t i ty  and q u a l i t y  of 
forage. Consequently, cows tend t o  l eave  the  range i n  t h i n  condi t ion .  Healthy, 
t h i n  cows tend t o  ga in  weight f a s t e r  than normal due t o  compensatory ga in  
a s soc ia t ed  w i t h  previous periods of undernut r i t ion .  
Even though cows could ga in  e f f i c i e n t l y ,  it takes time t o  ga in  weight.  
Because of t h i s  time element, p r i c e  l e v e l s  and p o t e n t i a l  p r i c e  changes must be  
incorpora ted  i n t o  t h e  dec i s ion  t o  feed o r  no t  t o  feed c u l l  cows. By inspec t ion ,  
i t  appears  t h a t  cow p r i c e s  a r e  a t  t h e i r  seasonal  lows i n  the  f a l l  of t h e  y e a r  
when c u l l i n g  and marketing have t r a d i t i o n a l l y  taken place.  Seasonal high cow 
p r i c e s  tend t o  occur i n  t h e  sp r ing  of t h e  y e a r  before  cows t h a t  d i d n ' t  w i n t e r  
w e l l  and/or  l o s t  t h e i r  ca lves  have been marketed. The index of c u l l  cow p r i c e s  
graphed and shown i n  f i g u r e  1 r i s e s  q u i t e l y  s t e e p l y  from t h e  f a l l  s e l l i n g  period 
of October t o  December i n t o  t h e  w i n t e r  and sp r ing  months. The index peaks i n  May 
and then  s e t t l e s  downward throughout the  summer. This  i n d i c a t e s  what happens on 
t h e  average and s t rong ly  sugges ts  t h a t  producers should e v a l u a t e  t h e  opt ion  of 
c u l l  cow feed ing  every f a l l  when c u l l i n g  i s  done. 
' S l augh te r  cow p r i c e s  no t  only vary  wi th  t ime bu t  a l s o  w i t h  q u a l i t y .  Cows 
s e l l  a s  canner ,  c u t t e r s ,  u t i l i t y  and commercial. The b e s t  p r i c e s  a r e  normally 
a t t a i n e d  a t  t h e  u t i l i t y  grade. Since many cows come o f f  p a s t u r e  i n  poor 
condi t ion ,  they may s e l l  a s  canners  o r  c u t t e r s  a t  s u b s t a n t i a l  p r i c e  d iscounts  t o  
u t i l i t y  grade. A cow i n  t h i n  cond i t i on  coming o f f  t h e  range g a i n s  weight q u i t e  
r ap id ly  as r ea l imen ta t ion  t a k e s  p l ace  ca r ry ing  a  cow from lower grades t o  h ighe r  
grades.  
The , p o t e n t i a l  t o  i n c r e a s e  t h e  p r o f i t a b i l i t y  of t h e  e n t i r e  cow-calf bus ines s  
through c u l l  cow feeding  i s  uncer ta in .  However, it appears t o  be an a t t r a c t i v e  
a l t e r n a t i v e  t o  eva lua t e  f o r  a l l  cow-calf producers and e s p e c i a l l y  i n t e r e s t i n g  t o  
t h e  producer  who has feeding  f a c i l i t i e s  and access  t o  abundant feed  supp l i e s .  
The major o b j e c t i v e  of t h i s  r e sea rch  was t o  determine t h e  p r o f i t a b i l i t y  of 
feeding  c u l l  cows. 
Experimental Procedure 
The d e c i s i o n  eva lua t ion  process  used i n  t h i s  r e sea rch  i s  analogous t o  
e n t e r p r i s e  budgeting. I n  t h e  e n t e r p r i s e  budget a  p r i c e  and r a t e  of ga in  a r e  
assumed s o  t h a t  income can be  ca l cu la t ed .  Then, by assuming given p r i c e s  f o r  
feed,  a  l e a s t  c o s t  r a t i o n  can be  ca l cu la t ed .  F i n a l l y ,  o t h e r  c o s t s  of product ion 
a r e  c a l c u l a t e d  and along w i t h  feed  c o s t s  sub t r ac t ed  from income t o  d e r i v e  
expected p r o f i t .  It would t a k e  many hours of c a l c u l a t i o n  t o  do an e n t e r p r i s e  
budget f o r  every p o s s i b l e  combination of p r i c e  and r a t e  of ga in  by hand. The 
model simply i s  a . t o o l  t o  speed t h i s  process  t o  a  few minutes once t h e  model i s  
working. 
A dynamic programming model was used t o  determine t h e  opt imal  dec i s ion  o r  
s t r a t e g y  f o r  c u l l  cow feeding.  This  model a l lows  t h e  use  of a  p r o b a b i l i t y  
d i s t r i b u t i o n  func t ion  f o r  p r i c e  r a t h e r  than  using p r i c e  a s  a  predetermined 
v a r i a b l e  a s  i n  most l i n e a r  programming models. The dynamic programming model 
uses  s t a g e s  and s t a t e s .  The s t a g e s  o r  t imes when a  dec i s ion  must b e  made were 
months i n  t h i s  model. A t  t h e  beginning of each month t h e  d e c i s i o n  t o  s e l l  o r  
feed c u l l  cows was made. 
S t a t e s  a r e  t h e  c u r r e n t  cond i t i ons  and expected cond i t i ons  t h a t  a r e  p re sen t  
dur ing  a  d e c i s i o n  s tage .  A s t a t e  i n  t h i s  model e x i s t s  when a  weight and p r i c e  of 
a  cow is  known and a  l e a s t  c o s t  r a t i o n ,  weather  cond i t i ons  and sunk c o s t s  of 
product ion  a r e  he ld  cons tan t .  I n  t h i s  model, p r i c e  v a r i e d  according t o  t h e  
p r o a b i l i t y  d i s t r i b u t i o n  func t ion  and s e v e r a l  weight ga in  r a t e s  were allowed. The 
expected p r i c e  i n  t h e  d e c i s i o n  s t a g e  was a  f u n c t i o n  of t h e  c u r r e n t  p r i c e  and t h e  
expected weight was a  func t ion  of cu r r en t  weight.  The model t hen  i n d i c a t e s  t h e  
opt imal  (most p r o f i t a b l e )  d e c i s i o n  by comparing t h e  s e l l  now d e c i s i o n  w i t h  g iven  
p r i c e  and weight w i t h  an i n f i n i t e  number of p o s s i b l e  outcome combinations f o r  t h e  
end of t h e  s t age .  The l a r g e  number of combinations eva lua ted  a r i s e  because 
s e v e r a l  r a t e s  of ga in  a r e  incorpora ted  w i t h i n  an  a r r a y  of expected o r  p o t e n t i a l  
p r i c e  outcomes. The program reduces t h e  number of outcomes eva lua ted  by 
s e l e c t i n g  a  most probable p r i c e .  
I n  t h i s  r e s ea r ch ,  s t a g e s  were  c a l c u l a t e d  f o r  1 y e a r  assuming t h a t  cows 
c u l l e d  1 y e a r  would b e  s o l d  b e f o r e  t h e  nex t  c u l l i n g  season. L e a s t  c o s t  r a t i o n s  
were de r i ved  f o r  cow beg inn ing  we igh t s  ranging from 770 t o  1320 l b .  South Dakota 
f e ed  p r i c e s  i n  t h e  f a l l  of 1985 were  used i n  l e a s t  c o s t  r a t i o n i n g .  
R e s u l t s  and D i scus s ion  
The d e c i s i o n  outcomes of t h e  model were  l i m i t e d  i n  t h e  p r i n t o u t  p rocess .  
H o w e ~ e r ~ i n t e r p o l a t i o n  between outcomes p r e sen t ed  i s  a p p r o p r i a t e .  The model 
ou tpu t  p r e sen t ed  i n  t a b l e s  1 and 2  has  t h e  fo l l owing  code: 
1. S e l l  cows 
2. Main ta in  cow weight  
3 .  Feed. .55 l b  p e r  day 
4. Feed. 1.10 l b  p e r  day 
5 .  Feed. 1.65 l b  p e r  day 
6 .  Feed, 2.20 l b  p e r  day 
7. Feed, 2.75 l b  p e r  day 
I n  t a b l e  1, p o t e n t i a l  d i scounted  p r o f i t  i n  d o l l a r s  p e r  head i s  p r e sen t ed  
a long  w i t h  t h e  op t imal  f e ed ing  d e c i s i o n s  t o  b e  made a t  t h e  beg inn ing  of s t a g e  one 
(November). The op t imal  d e c i s i o n  i s  t o  f e ed  when you beg in  t h e  month w i t h  a  
770-lb cow and a p r i c e  o f  $300 p e r  hundredweight.  The f i v e  (5 )  code f o r  t h i s  
s t a t e  i n d i c a t e s  t h a t  t h e  b e s t  rate of  g a i n  under  t h e s e  c o n d i t i o n s  i s  1.65 l b  p e r  
day and t h e  42.15 is  t h e  p o t e n t i a l  p r o f i t  (above s e l l i n g  immediate ly)  t o  be  made 
i f  t h i s  animal  i s  f e d  through a l l  f o l l owing  s t a g e s  u n t i l  t h e  s e l l  d e c i s i o n  i s  
made. 
A t  t h e  h e a v i e r  we igh t s ,  t h e  op t imal  d e c i s i o n  i s  t o  f e ed  a t  a low r a t e  of 
g a i n  (code 3 )  o r  t o  ma in t a in  (code 2)  t o  t a k e  advantage of  expec ted  p r i c e  
i n c r e a s e s .  A t  a c u r r e n t  p r i c e  of $40 p e r  hundredweight and we igh t  of 1322 l b ,  
t h e  op t imal  d e c i s i o n  is  t o  se l l  (code 1 ) .  
A s  t h e  cow moves th rough  t h e  s t a g e s  of t h e  model (month t o  month), t h e  
expec ted  p r o f i t  from f e e d i n g  dec r ea se s  because p a r t  of t h e  expected p r o f i t  from 
f eed ing  was a t t a i n e d  i n  t h e  p r w i o u s  s t a g e  (month). When a s t a t e  (pr ice-weight  
combinat ion)  i s  i d e n t i f i e d  by a  code of 1 a t  a s t a g e  s e v e r a l  months from t h e  
beg inn ing  of feed ing ,  a l l  p r o f i t s  were worked i n t o  t h e  cow th rough  p r i c e  and g a i n  
i n c r e a s e s  from p r w i o u s  months and no f u r t h e r  p r o f i t  can b e  made. Tab le  2  
c o n t a i n s  op t imal  d e c i s i o n s  f o r  t h e  s t a g e  beg inn ing  of Apr i l .  A l l  o f  t h e  weight  
p r i c e  combinat ions  w i t h  a  1 code show no f u r t h e r  p r o f i t  p o t e n t i a l  and t h u s  
i n d i c a t e  se l l  as t h e  b e s t  dec i s i on .  For  example, i f  c u r r e n t  p r i c e  i s  $37.50 and 
t h e  cow weighs 1102 l b ,  t h e  b e s t  d e c i s i o n  is  sell .  For a c u r r e n t  p r i c e  (Apr i l  1 )  
of $30 and a weigh t  of 882 l b ,  t h e  b e s t  d e c i s i o n  is t o  f e ed  f o r  g a i n  accord ing  t o  
code 5  (1.65 l b  p e r  day) .  The expected p r o i f i t  i s  low a t  $4.07 p e r  head because  
most p r i c e  i n c r e a s e  b e n e f i t s  were  t aken  up i n  p r w i o u s  months. 
The nex t  p r i n t o u t  f o r  s t a g e  May t o  June shows r e s u l t s  of a l l  codes of 1 
except  f o r  v e r y  low p r i c e s  and l i g h t  weights .  The expected p r o f i t s  were a l l  
under  $ 2 .  p e r  head f o r  feed ing  t h e  month of May. The June p r i n t o u t  r e s u l t e d  i n  
a l l  codes of 1, i n d i c a t i n g  t h a t  no cows should be  he ld  p a s t  t h e  beginning of 
June. From a  p r a c t i c a l  s t andpo in t ,  few cows would be  f ed  p a s t  t h e  beginning of 
March g iven  t h e  low expected p r o f i t s  from cont inued feeding.  
Given t h e  cond i t i ons  of t h e  cow market i n  l a t e  1985, feed ing  of c u l l  cows 
appeared t o  have a  good p r o f i t  p o t e n t i a l .  This  was e s p e c i a l l y  t r u e  f o r  t h i n  cows 
because they  demanded a  p r i c e  only i n  t h e  mid - th i r t i e s .  A b e t t e r  c o n d i t i o n  cow, 
on t h e  o t h e r  hand, demanded a  h ighe r  p r i c e  and p o t e n t i a l  p r o f i t  from feeding  was 
n o t  l a r g e .  Feeding heavy cows a  maintenance d i e t  f o r  s e v e r a l  months t o  t a k e  
advantage of p o t e n t i a l  p r i c e  i n c r e a s e s  d i d  no t  p rovide  f o r  l a r g e  p r o f i t s .  
TABLE 1. EXPECTED P R O F I T  FROM FEEDING CULL COWS FROM NOVEMBER T O  
DECEMBER WITH VARIOUS BEGINNING COW P R I C E S  AND WEIGHTS 
Cow p r i c e  Cow weigh ts .  l b  
$/cwt . 770 880 990 11 00 1210 1320 
a The f i r s t  row i s  t h e  code and t h e  second l i n e  i s  t h e  p o t e n t i a l  p r o f i t  from 
f eed ing  a t  t h e  r a t e  of g a i n  i n d i c a t e d  by t h e  code. 
TABLE 2. EXPECTED P R O F I T  FROM FEEDING CULL COWS FROM A P R I L  TO 
MAY WITH VARIOUS BEGINNING COW WEIGHTS 
Cow p r i c e  Cow weights ,  l b  
$/cwt. 7 70 8 80 9 90 1100 1210 13 20 
a The f i r s t  row i s  t h e  code and t h e  second l i n e  i s  t h e  p o t e n t i a l  p r o f i t  from 
f eed ing  a t  t h e  r a t e  of g a i n  i n d i c a t e d  by t h e  code. 
